Supplementary information S2: The octagonal chambers with different number of microgaps.
By mimicking the pits on vessels, the microgaps are designed to connect the channels with chambers. To study the effects of the number of microgaps, eight types of microfluidic devices with different number (2, 4, 8, 16, 24, 32, 40, 48) of microgaps are fabricated. These eight types of devices have the same geometry sizes except the number of microgaps. The inscribed circle diameters of these octagonal chambers are all 1 mm, and the depths are 60 μm. The depths and widths of main channels, bifurcated channels and microgaps are 60 μm*200 μm, 60 μm*69 μm and 60 μm*6 μm, respectively. To investigate the influence of the size of microgaps, four types of chambers are designed. The sizes of microgaps are100 μm*5 μm*60 μm, 100 μm*6 μm*60 μm, 100 μm*7 μm*60 μm, 100 μm*9 μm*60 μm, 100 μm*11 μm*60 μm, respectively. The other sizes are the same with Supplementary Fig. 2f . The movements of particles in the octagonal chambers with different number of microgaps (2, 4, 8, 16, 24, 32, 40, 48) are recorded by the CCD camera with an interval of 50ms. The structure of the octagonal chamber without redundancy. The only difference with the bio-inspired octagonal chamber (Fig 3a) is the gap.
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There are two gaps distributed uniformly on the wall of the chamber, and the width of the gaps are 100 μm. As a comparison, there are thirty-two gaps distributed uniformly on the wall of the bio-inspired octagonal chamber, and the width of the gaps are 6.25 μm. Supplementary Fig. 11d .
